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DETAILED ACTION 

Election/Restrictions 

1 . Restriction to one of the following inventions is required under 35 U.S.C. 121 : 

I. Claims 1-5, 7-22, 24-39 and 41-51, drawn to a mass storage device 
including one or more disk drives, each disk drive having a plurality of 
storage blocks, each of said storage blocks including a plurality of sectors; 
wherein each storage block of said plurality of storage blocks includes a 
data portion and an error code portion, said data portion storing data for 
said storage block, and said error code portion including a checksum 
responsive to said data portion, classified in class 714, subclass 763. 

II. Claims 72-85, drawn to an array of disk drives, each of said disk drives 
having a plurality of storage blocks for data; parity data for stripes across 
said array, said parity data stored in said array; classified in class 714, 
subclass 766. 

The inventions are distinct, each from the other because of the following reasons: 
Inventions Group I and Group II are related as subcombinations disclosed as usable 
together in a single combination. The subcombinations are distinct from each other if 
they are shown to be separately usable. In the instant case, invention Group I has 
separate utility such as for a mass storage device including one or more disk drives, 
each disk drive having a plurality of storage blocks, each of said storage blocks 



Application/Control Number: 09/696,666 Page 3 

Art Unit: 2133 

including a plurality of sectors; wherein each storage block of said plurality of storage 
blocks includes a data portion and an error code portion, said data portion storing data 
for said storage block, and said error code portion including a checksum responsive to 
said data portion. In the instant case, invention Group II has separate utility such as for 
an array of disk drives, each of said disk drives having a plurality of storage blocks for 
data; parity data for stripes across said array, said parity data stored in said array. See 
MPEP § 806.05(d). 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for 
examination purposes as indicated is proper. 

Because these inventions are distinct for the reasons given above and the search 
required for Group I is not required for Group II, restriction for examination purposes as 
indicated is proper. 

Because these inventions are distinct for the reasons given above and the search 
required for Group II is not required for Group I, restriction for examination purposes as 
indicated is proper. 

Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art because of their recognized divergent subject matter," 
restriction for examination purposes as indicated is proper. 
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During a telephone conversation with Dane Butzer on 21 October 2004 a provisional 
election was made without traverse to prosecute the invention of Group I, claims 1-5, 7- 
22, 24-39 and 41-51 . Affirmation of this election must be made by applicant in replying 
to this Office action. Claims 72-85 are withdrawn from further consideration by the 
examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Claim Objections 

2. Claims 1-5, 7-22 and 24-34 are objected to because of the following informalities: 
Claims 1 and 18 recite, "An apparatus" in the preamble. CFR § 1.75 states, "The 
specification must conclude with a claim particularly pointing out and distinctly claiming 
the subject matter which the applicant regards as his invention or discovery". From the 
preamble, it is unclear as to what claims 1 and 28 are directed. The Examiner 
suggests: --An apparatus including a means for protecting data from data storage 
errors--. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

3. Claims 1-5, 7-22, 24-39 and 41-51 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 



Application/Control Number: 09/696,666 Page 5 

Art Unit: 2133 

Claim 1 recites, "a checksum responsive to said data portion". A checksum is data 
information used for validating a data portion. It is unclear how a checksum data item 
itself can be responsive to a data portion. 

Claim 18 recites, "a first subset of said storage block is responsive to data for said 

storage block". A first subset is a set containing data elements. It is unclear how a first 

subset itself can be responsive to data elements that it possibly contains. 

Claim 18 recites, "a second subset of said storage block is responsive to error code 

information". A second subset is a set containing data elements. It is unclear how a 

second subset itself can be responsive to error code information. 

Claim 18 recites, "a checksum responsive to said data". A checksum is data 

information used for validating data. It is unclear how a checksum data item itself can 

be responsive to data. 

Claim 35 recites, "a checksum responsive to data". A checksum is data information 
used for validating data. It is unclear how a checksum data item itself can be 
responsive to data. 

Claim 35 recites, "said first subset is responsive to said data". A first subset is a set 
containing data elements. It is unclear how a first subset itself can be responsive to 
data elements that it possibly contains. 

Claim 35 recites, "said second subset of said storage block is responsive to said error 
code information". A second subset is a set containing data elements. It is unclear how 
a second subset itself can be responsive to error code information. 
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Claims 1-5, 7-22, 24-39 and 41-51 are rejected under 35 U.S.C. 112, second 
paragraph, as being incomplete for omitting essential structural cooperative 
relationships of elements, such omission amounting to a gap between the necessary 
structural connections. See MPEP § 2172.01. The omitted structural cooperative 
relationships are as follows: 

Claim 1 recites, "a checksum responsive to said data portion". A checksum is data 
information used for validating a data portion. It is unclear how a checksum data item 
itself can be responsive to a data portion. 

Claim 18 recites, "a first subset of said storage block is responsive to data for said 

storage block". A first subset is a set containing data elements. It is unclear how a first 

subset itself can be responsive to data elements that it possibly contains. 

Claim 18 recites, "a second subset of said storage block is responsive to error code 

information". A second subset is a set containing data elements. It is unclear how a 

second subset itself can be responsive to error code information. 

Claim 18 recites, "a checksum responsive to said data". A checksum is data 

information used for validating data. It is unclear how a checksum data item itself can 

be responsive to data. 

Claim 35 recites, "a checksum responsive to data". A checksum is data information 
used for validating data. It is unclear how a checksum data item itself can be 
responsive to data. 
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Claim 35 recites, "said first subset is responsive to said data". A first subset is a set 
containing data elements. It is unclear how a first subset itself can be responsive to 
data elements that it possibly contains. 

Claim 35 recites, "said second subset of said storage block is responsive to said error 
code information". A second subset is a set containing data elements. It is unclear how 
a second subset itself can be responsive to error code information. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-5, 7-10, 12-22, 24-27, 29-39, 41-44 and 46-51 are rejected under 35 

U.S.C. 103(a) as being unpatentable over Halford; Robert J. (US 5283791 A) in view of 

Dewey; Douglas William et al. (US 5864655 A, hereafter referred to as Dewey). 
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35 U.S.C. 103(a) rejection of claim 1, 18 and 35. 

Halford teaches a mass storage device including one or more disk drives (Figure 4 in 
Halford teaches a mass storage device 108 including one or more disk drives 1 12a- 
1 12g), each disk drive having a plurality of storage blocks (each row in Figure 3 of 
Halford is a disk storage block comprising 2052 bytes); wherein each storage block of 
said plurality of storage blocks includes a data portion and an error code portion (each 
row in Figure 3 of Halford includes a data portion and an Error Correcting Code ECC 
checksum portion), said data portion storing data for said storage blocks and said error 
code portion including a checksum responsive to said data portion and wherein parity 
data is used to correct an error detected using said checksum (col. 4, lines 53-68 and 
col. 5 lines 1-5 in Halford teach that the ECC checksum is used to correct up to 8 errors 
and if more than 8 errors are detected, the parity is used to correct the errors; Note: a 
checksum code can be used to detect up to 16 errors). Note: the terms parity and 
checksum are generally interchangeable: both refer to systematic error 
correction/detection codes. Harford uses the term ECC checksum and parity to 
distinguish between column error correction and row error correction/detection codes. 
However the ECC checksum in Harford is still parity and the parity in Harford is still a 
checksum. 

However Halford does not explicitly teach the specific use of each of said storage 
blocks including a plurality of sectors. 

Dewey, in an analogous art, teaches each said storage block including a plurality of said 
sectors (in col. 1 , lines 21-23, Dewey teaches that the data blocks making up the parity 
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group storage block can be sectors but are not limited to being sectors, hence Dewey 
teaches that each parity group storage block includes a plurality of data block sectors). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Halford with the teachings of Dewey by including use of 
each of said storage blocks including a plurality of sectors. This modification would 
have been obvious to one of ordinary skill in the art, at the time the invention was made, 
because one of ordinary skill in the art would have recognized that use of each of said 
storage blocks including a plurality of sectors would have provided the opportunity to 
store data of discs using different protocol standards for storing data. 

35 U.S.C. 103(a) rejection of claim 2. 
See col. 2, lines 64-67 in Dewey. 

35 U.S.C. 103(a) rejection of claims 3 and 4. 
See col. 1, lines 20-21 in Dewey. 

35 U.S.C. 103(a) rejection of claim 5. 

In Figure 1B in Dewey, parity portion, P1-P4, is appended to the data portion B1-B20 to 
form a Parity Group storage block. 



35 U.S.C. 103(a) rejection of claims 7, 10, 24, 27, 41 and 44. 
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Halford and Dewey, substantially teaches the claimed invention described in claims 1-6, 
18-23 and 35-40 (as rejected above). 

However Halford and Dewey, does not explicitly teach the specific use of a specific size 
for data and parity blocks. 

In col. 1, lines 20-23, Dewey explicitly teaches that blocks are a constant size including 
but not limited to sector size. Furthermore, in col.4, lines 28-32, Dewey states, "it will be 
understood by those skilled in the art that various changes in form and details may be 
made therein without departing from the spirit and scope of the invention" in recognition 
of the fact that one of ordinary skill in the art at the time the invention was made such as 
an engineer can take the various designs in the Dewey patent and implement the 
designs in an environment having specific design requirements based on sector size, 
track size, number of disks, available circuitry, etc. without deviating from the scope or 
the intent of the teachings in the Dewey patent. One of ordinary skill in the art at the 
time the invention was made would be highly motivated to implement the designs taught 
in the Dewey patent to gain the benefits taught in the Dewey patent (see col. 1 , lines 11- 
16, Dewey) in a specific environment for which the teachings of Dewey are explicitly 
designed for. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the teachings in the Halford and Dewey patent by 
including use of a specific data and checksum block sizes. This modification would 
have been obvious to one of ordinary skill in the art, at the time the invention was made, 
because one of ordinary skill in the art would have recognized that use of a specific data 
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and checksum block size would provide the opportunity to implement the design taught 
in the Dewey patent for a specific environment based on obvious engineering design 
requirements such as sector size, track size, number of disks, available circuitry, etc. 

35 U.S.C. 103(a) rejection of claims 8, 25 and 42. 

In Figure 1B in Dewey, parity portion, P1-P4, is appended to the data portion B1-B20 to 
form a Parity Group storage block. See col. 1 , lines 34-37. Note: an exclusive-OR is a 
checksum operation; hence the block-appended parity is a block-appended checksum. 

35 U.S.C. 1 03(a) rejection of claims 9, 26 and 43. 

Figure 5 in Halford teaches additional ECC for checking integrity of data. 

35 U.S.C. 103(a) rejection of claims 12-17, 29-34 and 46-51. 

One of ordinary skill in the art at the time the invention was made such as an engineer 
would have been able to take the various designs in the Dewey patent and implement 
the designs in an environment having specific design requirements based on sector 
size, track size, number of disks, available circuitry, etc. without deviating from the 
scope or the intent of the teachings in the Dewey patent (see rejection to claim 7, 
above). 



35 U.S.C. 103(a) rejection of claims 19-22 and 36-39. 
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Claims 19-22 and 36-39 cite substantially the same language as in claims 2-5, 
respectively. 

5. Claims 1 1 , 28 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Halford; Robert J. (US 5283791 A) and Dewey, Douglas William et al. (US 
5864655 A, hereafter referred to as Dewey) in view of Suganuma, Tomoyuki et al. (US 
566651 1 A, hereafter referred to as Suganuma). 

35 U.S.C. 103(a) rejection of claims 1 1 , 28 and 45. 

Dewey, substantially teaches the claimed invention described in claims 1-8, 18-25 and 
35-42 (as rejected above). 

However Dewey, does not explicitly teach the specific use of cache or RAM. 
Suganuma, in an analogous art, teaches use of Cache memory (see Cache memory 26 
in Figure 1 1 ). Suganuma teaches that the cache memory is a component of the RAID 
controller (col. 1 1 , lines 56-67 in Suganuma) required for operation of a RAID device. In 
col. 1 , lines 45-63, Dewey does not teach the particulars of a RAID controller, however 
explicitly teaches that a RAID controller is required for operation of a RAID device. The 
Examiner asserts that use of the particulars of the RAID controller taught in Suganuma 
would make the required RAID controller of Dewey operational, hence one of ordinary 
skill in the art at the time the invention was made would be highly motivated to combine 
Dewey with Suganuma in order to use the device of Dewey. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify Dewey with the teachings of Suganuma by including use 
of the controller taught in the Suganuma patent (Note: the controller in Suganuma 
includes Cache memory). This modification would have been obvious to one of 
ordinary skill in the art, at the time the invention was made, because one of ordinary skill 
in the art would have recognized that use of the controller taught in the Suganuma 
patent would provide the opportunity to implement the design in the Dewey patent by 
making it operational and to gain the benefits of the teachings in the Dewey patent such 
as improved data integrity (see col. 1 , lines 11-16, Dewey). 

Conclusion 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph D. Torres whose telephone number is (703) 
308-7066. The examiner can normally be reached on M-F 8-5. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (703) 305-9595. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information a^ut the PAIR system, see http://pair-direct.uspto.gov. Should you 
have quesjti6h^on afccess to the Private PAIR system, contact the Electronic Business 
Cente/^c/5 966-217-9197 (toll-free). 




